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(54) PATCH FOR REPAIRING CASINO STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps In operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) nJIACTMPb Aim PEMOHTA OBCAflHHX KOJIOIIH 
(57) Abstract: 

M306pCTCHMC OTHOCHTCfl X o6>iaCTH 6ypeKHA H flofibMH HCtJrTH M rasa, B UaCTHOCTtt K TCXHMXC H TCXHOJIOrHM 

itanHTa/ibtioro peMOfrra CKoaMDiHbi. Uenb - noBumeHHc HaflexHocrH p< mohtho- B0OcxaH0BMTCJibm>ix paoor 
3a cmct 3aumrrbi repMenoHpyiomero noKpwniH c coxpaHeimeM repwerroanjai Konoiim>i no see* /yiHHe 
HanoxeRHoro nnacTforpff. flnH STono oh chb6ach np^oxpamrrejihHbtMH uairacraMH, MaKamajihHMH 
HapyKHbtfl /jwauerp KOTopbix npeBbnnacx aapyjKHbift jjwaMeTp itartbueBbix sacmchtob. npn yroM 
npc^oxpaHHTcntHbic uaEKtru paswcrneHbt MejK^y Konu^eBbiMM aneMeBTaMM repMeTH3npyiomero 
noKpbiTHH c oaoopow c ooowowjHocTfcJo b pa6o*ieu nojiomerara nepeKpbiTStfi 3a30pOB c ywem>nieHMeM 
HapyxHoro /n*awcrpa irpeaoxpaiorrenuHbix ManxcT pp HapyxHoro jnianerpa xonbueBbtx aneueirroB. 4 m. 
blhlbtl 
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Description (OiiHcanHc H3o6pcTeHH5i]: 

M3o6pCTCHMC 0TH0CHTCH R o6jiaCTH 6ypcHHH H flo6bIMW UC^TH M ra3a H. B MaCTHOCTH» K TCXHHKe H 

TexHojiorwM RanuranbHoro pewoHra cRBaxuHbt. 

Uenbio M3o6peTeHHH MB/merc* noBbimeroie Hafle«Hocrn peMOHTBO-BoccraHOBirrejibHbix pa6or 3a ewer 
3annrrbi rcpMCTTHDMpyiomcro noKpw-niH c coxpaHCHwcM rcp^c-nraaijHM kohohhw no occft a/raiic 
HanoneHHoro iuiacrbipH. 

nocTaaneHHaa ne/nb flocniracTCfl tcm, *rro nnacTbipb ^mi pcMoirra o6ca^nbtx rojiohh cocT05inu<ft so 
npo^QJibwa-rxxJipifpoBaHHOfl Tpytfbi c HapyxHbm repuerH3npyio ujjou noicpbrraeM, BbtnonHCHHbiM mo Ha6opa 
KonbueBbix aneucHTOB. pacnojioMeHHbJX Hnojib Tpy6bi c zjaaopoM flpyr oTHocirrcnbHo flpyra, cna6mcH 
np^oxpaHHTcnb«biMH MafUReraMH, MaKCHManbitwM HapyxHbift jjnaMcrp Koropbix npcBbiraacr HapyTSHbDf 
nuaMerp Ronbi^cBbtx aneweirroB, ripn 3tom npenoxpaHHTe/ifeHwe uaHKeru paauea^emj uexjjy Rcvnu;eBWfM 
ancMCHTawH repMeTHsnpyioaxero noKpwrnH c 3a30paMH c bo3motrhoctuo b pafxmeu nonoxeioof 
ncpcRpblTKH 3a3opoe c yMCKbcQCHMCkc Hapyauioro jntaMerpa npc^oxpaHHTCTibHbtx MaiiHtcT A 0 Hapyxmoro 
Awawcrpa KOJibueebix sjicmchtob. 

npK TpaHcnopTOpOBKe TaRoro nnacrbipH B Konoioiy oocagHbix Tpy6 ROirraKT ero co creHKofi KonoitHu 
OCyU^CCTBnHCTCH MCpC3 KiaHXCTbl. pa3UCD^CHHMC B 3a30paX MCK^y KOJIbUeBfelMH rcpMCTH3Hpy»mmfif 
3JieucHTauH Ha onpeReneHHOM paocTOHHHK nj>yr ot ;*pyra no Bcett AraiHC nnacTbipH. 

Maracra BbmonHCHa b bhrc iBumnRpa c nocTOHHHWM wm ncpcMCHHbiM no cc jyiswe flHaMcrpoM h 
Toranwno* cTeHKH. Hantiojibinirit ^nauerp uaroKertJ npcBbiraaer HapyaucuH onucaHHbiH njfavceTp 
Ro/ibijeBoro rcpMenj3npyiomcpo ancuetrra. 

nraraa uaHMex Bw6HparrcH TaxnM o6pa30M. «rro6bi npw pa3MeuieHHH hx Ha iuiacrwpe MCjRfly 
rcp\<cTH3Hpy»tBHMH ajicMcHTawH coxpaHWica 4>yHKHHOHan bHbiH 3a30p He TOJihKO npH TpaHcnopTMpOBRe. HO 
h npu pacnMpeHHH nnacnjpfl a k on Dime. 

PaocTomme iteagoy MaraeTaux n xoc Konxraecreo paocuwrBiBaercn b 3abhchv£octm ot ^jihuu iuiacrbrpa M 

KpHBHDHM CTBOJia CRBajRHHbt, ^To6w npH ROHKpCTHblX SDC 3Ha«ieHHHX HCRJDOWTb KOHT3KT 

rcpucnoHpyioiucro nospbiTHH nnacrupH c RonoHHofl h cro paopymcnHC 

KoH^urypanHH Mamaer, 4)H3HK0-MexaHiraecKiie cBoiicTBa u npoUHocrHbie xapaRTCpxcTsouc waxepnajia us 
ROToporo ohk H3roTOBneHw. no3BOJinaoT o6ecne*orrt> hx nenocTHocTb npH ^biorchhh nnacTbipa b 

CKBaJKHHC, a HpH CP0 paaUMpCHMW ^C^OpMHpO BaTtJCH B pa^HaJIbHOM BanpaBJlCHHH ^0 BCTIirafBbl paBHOH 

romquHe repMCTH3Wpyx)mcro noRpfciTHH nnacTbipH. HCK/no*iaH AononnirrcnbHyio norcpio npoxo^Horo 
cetieHsw RQjiooHbi ooca^HUX Tpy6. 1 

Ha $hi\ 1 H3o6paxeH njiaerbrpb 1 c oactwmh Ha Hero npenoxpaHHTCJibHbaai MaHxeraMH 2, cnynieHHUH b 
o6caAHyw RonoHHy 3; Ha $ht. 2 h 3 npo^oJtbHbie h nonepewHbic ccmchhh MaHHcrw; Ha $ht. 4 aapuaHT 
BOOMOJSHoro HoroToaneioiH uaHHCT. 

ManKera (4wr. 1 3) H3roxaBnHBaerc« c nepexenHbiu no ee jynrae ^HaMerpOM c onHHaROBOft T0/nnHH0H 
ctchrh no Bcewy ce^ieHmo paenofl turn dmoRofl Tonnprne ncpMCTM3Hpyioii^ero noxpbiTtw nnacrrbipH. Ha 
ROHncBbnc yqacTKax 4 ee BHyrpeHHHH nsaiierp BbOiojnieH c MHBycoBboi ^onycxovi no oTHomcHiao r 
HapyjKHOMy ftHaMcrpy nnacrwpH. B cpejpieH lacra 5 ^Mavferp MaHJserbi yBeraraHBacTCH 6e3 HOMeHeHHH 
TonnBTObi creHKH A 0 pa3wepa Ha 3 4 mm npcBbimaiomero nnaueTp repwcTH3Mpyion\ero ROJibnesoro 
aneueHTa 6. b pe3ynbTaTe «iero b tcjic MaHmerw otipasyercH nonjHyTpeHMe. 

riepexoflbi 7 or fojibtnero ^Hauerpa k ueHbmeMy BbmomieHbi rohhhcckhmh c yraoM npM ecpniMHe ROHyca 
ueHumoi 45°. Mewny repMeniROM 6 h kiaHJRcroM 2 HMcerrcn 3a30p 8. IniacTbipb cnycRaercJi b CKBajKHHy 
HanrraHre9. 

IlnacTbipb co6Hpaerox a ycraHaBjmBa^rcii eJienynmHU oopaoou. 

MaHxeTbi 2 oneBaioT na nnacrupb 1 c Hararou, mto odecne^HBaer hx y^epKaHHe Ha hcm. 3aTtM Ha 
njiacTbipb HaHocHTCH repMern3Hpyioinee noRpbrrac 6 b BHfle RonbueBbix aneMeHToe Taxwu o6pa30M. wotfbi 
Mc«my HHMH h MaRHcraMH 2 ocrasancH 3aoop 8. Ilocne dToro nnacTbipb Ha mraHre 9 onycKaercR b 
oocanHyK) Tpy6y k uecry ee HerepMeTinHOCTH, h pacnmpaercH RopHKpyiomeH pojiobkoh jsp njiOTHoro 
KOHTaxTa co creHxow ooca^Hoa kq/iohhw. 

TpaHcnoprHbie pa6apnTHbie pa3Mepbi ruiacTbrpH o6ycnoaneHfai pasMcpavof npc^oxpaKsrraibHbix uanmcr m 
nooroMy npn rfwkzhvui cro b kojiohhc rohtokt repMerM3Hpyiomero noRpbiTHH nnacrrbipH co CTciaaMH 
oocanHbix rojiohh mcrjoo^ch. «rro o6ecnenHBaeT cro coxpairaocTb. 

Man«eTb( M3POTaanHBaioTc« H3 Marepwana A wrra ' ro1010 anacruMHoro, vro6w He npenHTCTBOBaTb 
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pacnmpcHHM nnacrbipR o kohohhc m He coDflaBaTb npn aroM 3Hawrcjibm>oc flonanHMTCJibHbix ycaraoi w b 
to «c epcMH a 00 "™™™ 0 npoHHoro. cnoco6Horo coxparorrt. rcoMexpiwecKyio $opMy e npouecce 
TpaHcnopTHpoBKH nnacrbipH k Mecry Hapyraerow kojiobbu, eanpiaiep. norooTHJieHa ami peaimbi. 

n pM pacaiMpcHHM nnacrbip* uaiuaerbi oa cuer n 0A nyTpcrarii, ofipaayiomHX 3a3©p 10 Meajfly hmuh h 
nnaCTbipcw h kohmmcckhx ncpcxofloa HCKJWwaKrajHX o6pa3oeaHHC cK/iaAox. Ac4»pMnpyioTCH b pa/manhHOM 
HanpaBJicHHM h npHJKHMaioTCH k ctchkc ruiacxbrpH. riocxanhKy romnHHa ctchkh nanmer 6jDDKa Tojnqjme 
rcpMexiDiipyio^ero noupbrnw, A onoJiHirrenbHOH noTcpw npoxoAHoro ccmchhh kojiohhm b 3ohc ycranoDKH 
imacTbipa He npoMCXDflMT. 

Mcn<utb30BaHHC npeAnoweHHoro n/iacrwpH. CHa6«eHHoro npcfloxpaKHTenbHbiMH uanxcTaMH noaearaiT 
npeAynpcAHTb rperoie repMeTHSHpyiomero noKpbiniH o ctchkh kojiohhw. coxpamiTb ero qe/iocTHocrb h 
o6ecnetnrrb ne^tmvhiA peMOirr HerepueTHtoiboc o6caffHWX kojtohh. blblbU UUH2 WWM3 
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Claims [Oopuyna H3o6pereHHH]: 

OnacTbipb Ann peMOHTa o6caflHbix kohohh, cocTonmHi* npo^onwio ro^pupooaHHoa Tpy€w c HapywHbiM 
repwerif3Hpyx)a^Da noRpwrweAi, ewnamieiniuw ho ua6opa KonbueBbix a/ieueHTOB, pacnonoxeHHbix B/jcuib 
Tpy6w c 3a3opoM oTHocwwibHo flpyr flpyra, oT/rauajomnMCfl tcm. mto. c utnuo noBbjmetwi Ha^eTKHOcnt 
pcuoHTHO-BoocTaHOBHTcnbHMX pa6oT 3a ewer aan^rrbi rcpMcTH3wpyiomero noKpbiTMfl c coxpancHKeM 
rcpMCmoamni kojiohhu no dcch jyirae Hanoweimoro n/iacrbip*. oh cHa6»cH np^oxpaHirrejibHMMH 
uaHMeTauH. uaKCHViaJifeUfeifl HapyxHwfl ^HaMCTp Roropbix npeobnnaer HapyHHbra /jHawerp KonbueBbix 
aneueHTOB, npii srt)M npcflOxpaHKWlbHL4e uaHxerbi pa3wcmcHW Me»«y icani^cuwuH 3jicMeirraMH 
rq>MCTH3Mpy»mcro noRpunw c 3a3opaxai c B03Mo»HOCTbio o paConcw hojiotkchmm ncpcKpbrniH 3a3opoo c 
yMCHbracHHcad H*py»Boro flHanerpa npcfloxpaHwraibHbix Mararr flo HapywHono flHaMfrrpa KonbUCBbDC 
anekicKTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig. J 
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[see source for figures] 



Fig. 2 



Fig. 3 
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Fig. 4 
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